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[Objective] Reliability of CAF resistance of epoxy resin laminated b 
oard is raised. 

[Constitution] Combining diamine-based curing agent to epoxy res 
in, it manufactures resin varnish. Impregnation * drying this resin 
varnish in glass cloth substrate, as it draws upthe prepreg, laminate 
molding it does prepreg. epoxy resin which is hardened with 
diamine-based curing agent water absorbancy is low, candecrease 
exfoliation with resin and interface of glass substrate. 



[Claim(s)] 

[Claim l] Corrbining diamine-based curing agent to epoxy resin, im 
pregnating resin varnish which itrranufactures in glass cloth 
substrate, drying this, as it draws up prepreg, themanufacturing 
rrethod of laminated board which designates that laminate molding 
it does prepreg^s feature. 

[Claim 2] Jointly using diamine-based curing agent with dicyanodi 
amide, rranufacturing method of laminated board whichdesignates 
that you use as feature, states in Claim 1. 
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[Description of the Invention] 
[0001] 

[Field of Industrial Application] As for this invention, it is somethin 
g regarding manufacturing method of laminated board ofthe epoxy 
resin type which is used for printed circuit board etc. 

[0002] 

[Prior Art] As laminated board of epoxy resin type which is used for 
multilayer printed circuit board etc,inpregnating epoxy resin 
varnish in glass substrate, manufactures prepreg theheating * by 
drying, mitiple sheet repeats this prepreg you repeat theaccording 
to need copper foil or other metal foil, heating and pressurizing do 
this and you are produced by laminate molding doing. And as 
epoxy resin varnish which is used for production of this kind 
ofepoxy resin laminated board, combining dicyarxxiiamide to epoxy, 
resin as curing agent, thosewhich it manufactures are general. 
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[0003] 

[Problerre to be Solved by the Invention] But, there was a problem t 
hat is a possibility reliability to CAF resistancewhere as for epoxy 
resin which is hardened diqyanodiamide as curing agent usingthe 
hydrophilicity becoming high, water absorbancy and moisture 
absorption become high, withsuch as absorbing water and 
hydrolysis of epoxy resin due to absorbed moisture with interface 
ofthe resin and glass substrate, exfoliation easy to happen as a result, 
inthe laminated board decreasing Furthermore, CAF(conductive 
anodic filament), when voltage difference occurs between conductor 
inunder high humidity environment, copper which forms conductor 
starting dissolvingfrom anode side, interface of glass fiber and resin 
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of glass substrate itrmves to cathode side, between of conductor 
does continuity and it is thephenomenon where insulating 
reliability decreases. 

[0004] As for this invention consider^ to above-mentioned point, 
it issorrething which you can do, it is something which designates 
that therranufacturing method of laminated board where reliability of 
CAF resistance is high is offered asthe objective. 

[0005] 

[Means to Solve the Problems] Manufacturing method of laminated b 
oard which relates to this invention, combining diamine-based 
curing agentto epoxy resin, impregnating resin varnish which it 
manufactures in theglass cloth substrate, drying this, as it draws up 
prepreg, is something whichdesignaies that laminate molding it 
does prepreg as feature. Below, this invention is explained in detail. 
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[0006] As epoxy resin, it is something which can use optional ones 
which areoffered to one for production of laminated board, it is 
general to usethe dicyanodiarride as curing agent of this epoxy resin, 
but with this invention jointly usingwith dicyanodianide, or it 
combine s diamine-based curing agent in place of dicy anodiamide. It 
is something where aromatic type diamine is used as tfiscfiamine- 
based curing agent, those of thediamino diphenylmethane type 
which even among them is shown with following structural formula 
aredesirable. 
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[Chemical Formula l] 
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C2H5 



C2HE 
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[0008] Furthermore, as for those of Formula 1 Ihara Chemical Industr 
y Co. Ltd. (DN 69-060-0093) supplied ." Curehard MED", as for 
those ofthe FormJa 2 Ihara Chemical Industry Co. Ltd. (DN 69-060- 
0093) supplied "TC-DAM", as for those of Formula 3 commercial 
product is offeredrespectively Nippon Kayaku Co. Ltd. (DN 69-054- 
7468) supplied " Kayabond C-300" as. When diamine-based 
curing agent is jointly used with dicyanodiamide, as for proportion 
ofthe dicyanodiamide and diamine-based curing agent, range of 
75:25 to 0:100 is desirable with weight ratio. In addition as for 
conpounded amount of curing agent for epoxy resin, with thetotal 
amount (In case of diamine-based curing agent alone only diamine- 
based curing agent. ) of dicyanodiamide and diamine-based curing 
agent, range of 1 to 0.5 equivalent is desirablevis-a-vis epoxy 
equivalent. 

[0009] As description above diamine-based curing agent and accor 
ding to need dicyanodiamide can be combined in theepoxy resin, 
epoxy resin varnish can be manufactured furthermore with curing 
promoter or othercombination material and combining solvent. And 
impregnating this epoxy resin varnish in glass cloth substrate 
which is formed with theglass woven fabric and glass nonwoven 
fabric etc, as it manufactures prepreg by heatingdries, next multiple 
sheet repeats this prepreg, it is something where canacquire epoxy 
resin laminated board according to need furthermore you repeal 
copper foil or other metal foil tothe one side or both sides, heating 
and pressurizing do this and by laminate molding doing. There 
being a laminated board which is produced in this way, as a result, 
can bedecreased because it is hardened by diamine-based curing 
agent be possible, raise theCAF re sistaqce of laminated board it is 
something which as t&repoxyre^ water absorbancy toprevent 
exfoliation with resin and interface of glass substrate. 

[0010] 

[Working Example(s)] Next, this invention is exenplified with Wor 
king Example. 

Working Example 1 

In brominated bisphenol A type epoxy resin 90 phr and novolac ty 
pe epoxy resin 1 0 phr, combining as curing agent , aforementioned 
Formula 1 Ihara Chemical Industry Co. Ltd. (DN 69-060-0093) 
supplied " Curehard MED* 1 .5 phr and dicyanodiamide 0.5 phr , as 
solvent , dimethylformamide 1 5 phr and propylene glycol mono 
methylethyl ether 1 5 phr and as curing promoter ,2-ethyl -4-methyl 
imidazole 0. 1 phr, itmanufactured epoxy resin varnish. Next in order 
for resin content to become 50 weight%, impregnating thisepoxy 
resin varnish in gjass woven fabric substrate, it drew up prepreg by 
5 min heating dries withthe hot air dryer of 160 °C As and this 
prepreg 6 is repeated, furthermore copper foi 1 wasrepeated to both 
sides, epoxy resin laminated board was acquired this by 6 Onin 
laminate moldingdoing with heating and pressurizing condition of 
175 °C and30kg/cnH 

[001 1] Working Exanple 2 

Besides it tries to manufacture epoxy resin varnish making use of Iha 
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ra Chemical Industry Co. Ltd. (DN 69-060-0093) supplied " 
Curehard MED' 1 .0 phr and dicyarodiairide 1 .0 phr of 
aforementioned Formula 1 as curing agent, theepoxy resin laminated 
board was acquired to similar to Working Example 1 . 

Working Example 3 

Besides it tries to manufacture epoxy resin varnish making use of lha 
ra Chemical Industry Co. Ltd. (DN 69-060-0093) supplied " 
Curehard MED"0.5 phr and dicyanodiarride 1 .5 phr of 
aforementioned Formula 1 as curing agent, theepoxy resin laminated 
board was acquired to simi lar to Working Example 1 . 

[0012] Comparative Example 

As curing agent besides it tries to manufacture epoxy resin varnish m 
aking use ofordy dicyanodiarride 2.0 phr, epoxy resin laminated 
board was acquired to similar to Working Exanple 1 . CAF 
resistance was measured concerning laminated board which it 
acquires asdescription above, laminated board you inserted test of 
CAF resistance, in high temperature high humidity atmosphere of 85 
°C and 85 %RH, you did insulating property between electrode 
which was formed inthe laminated board with through hole 
decreasing to 1/2 by measuring timewhen it reachs point of. Result 
is shown in next table. 

[0013] 

[Table 1] 





mm \ 


$mm2 
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mm 


D icy/MED 


25/75 


50/50 


75/25 


100 /o 


BtCAFtt 


1500~ 
2000^(1 
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15001*18! 


800 ~ 

looofff ra 


300 ~ 
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[0014] As seen in result in chart, with those of each Working Exanp 
le which ittries to use diarrine-based curing agent as curing agent 
for epoxy resin, CAF resistance isverified more considerably than 
those of Comparative Example which uses only thedicyanodiamide 
as curing agent, having increased. 

[0015] 

[Effects of the Invention] As description above because combining d 
ianine-based curing agent to epoxy resin, ittried this invention, to 
use resin varnish which it manufactures, it issomething where epoxy 
resin which it hardens with diamdne-based curing agent water 
absorbancy islow, can decrease exfoliation with resin and interface 
of theglass substrate, it is something which can raise CAF resistance 
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of laminated board. 
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